These problems were presented at the Third International Conference on Discrete Metric Spaces, held at CIRM, Luminy, France, 15{18 September 1998. The names of the originators of a problem are given where these are known and di erent from the presenter of the problem at the conference.
Problem: Find all a ne transformations of R n which preserve d-convexity. Editor's Note: One could also ask: For which normed spaces is it true that all transformations which preserve d-convexity are a ne? If every point on the boundary of the unit ball is an extreme point, then all such transformations are a ne; and d-convexity coincides with convexity in the usual sense, so every a ne transformation preserved d-convexity. In general, however, the`d-convexity group' neither contains nor is contained in the a ne group. For example, in the case of the l 1 norm on R n , this group is the wreath product of the homeomorphism group of R (the group of order-preserving and order-reversing permutations) with the symmetric group S n . A related question: For which normed spaces is it true that, for any points x and y, the set of points between x and y is d-convex? This is true in many spaces, including all those of dimension 2, but is false for the l 1 norm on R 3 .
See the book by Soltan 17] Proposer's note: The problem can be posed also for a zonoid, but the de nition is very complicated, and it is necessary to introduce supplementary notions, including a special integral. See the book 2].
De ne the k-core of a set S to bẽ k (S) = \ jAj=k hS n Ai:
De ne the k-crossing core K k (S) to be the set of all k-crossing points of S, that is, points which lie in hA i i for k pairwise disjoint S-subsets A 1 ; : : : ; A k .
The \partition conjecture" (see 8]) would be a consequence of the following conjectures.
Conjecture 1 : Let k, r be integers not less than 2. If K 2 (R) 6 = ; for every r-element set R then K 2 (S)\~k(S) 6 = ; for every set S with (k?1)(r?1)+1 elements. A priori the modular closure may depend on the order in which the medianless triples are treated and the distances m(s i ; v) are established. One easily shows that the process terminates in a nite number of iterations. It is known that (a) holds if the topological dimension of the tight span of is at most two: see Karzanov 11] . We conjecture that (b) holds for any nite rational metric , while (a) is false for some . Since (a) the cartesian product of graphs is fully gated if and only if the factors are fully gated, and (b) a graph is fully gated if and only if its blocks are fully gated, it su ces to determine those fully gated graphs which are 2-connected and indecomposable with respect to cartesian product. Such graphs include median graphs (for example, complete bipartite graphs), and dual polar spaces of type D n (q) (see 4]).
Another question is the complexity of the recognition problem for fully gated graphs. A fullerene is a 3-valent polyhedron with only 6-gonal and (twelve) 5-gonal faces. Only four fullerenes (with 20, 26, 44, 80 vertices) are known to have skeletons which are isometrically embeddable into halved n-cubes (with n = 10, 12, 16, 22 respectively). Also, only four fullerenes (with 20, 28, 36, 60 vertices) are known to have the property that the skeletons of their duals are isometrically embeddable into halved n-cubes (with n = 6, 7, 8, 10 respectively). Conjecture: There are no other fullerenes with either of these properties.
(The half-cube consists of all binary words of length n and even weight, two vertices adjacent if their Hamming distance is 2. See 6].)
For the next two problems, we need some de nitions. An association scheme on a nite set X is a partition of the set of 2-element subsets of X into classes C 1 ; : : :; C d such that, given x; y 2 X, the number of points z with fx; zg 2 C i and fy; zg 2 C j depends only on the class C k containing fx; yg: this number is denoted by p k ij . Let A i denote the adjacency matrix of the graph with edge set C i . If the graph C 1 is connected and C i is the set of pairs at distance i in this graph, the scheme is called metric; in this case, the graph C 1 is called distance-regular. If there exist polynomials f 1 ; : : : ; f d with deg(f i ) = i such that A i = f i (A 1 ), the scheme is called P-polynomial. Recall the theorem of Delsarte 5] : An association scheme is metric if and only if it is P-polynomial. 
